Platinum(IV) chloride can be intercalated into a graphite (Lonza KS6) in a chlorine atmosphere1),2). It is interesting to see from transmission electron microscopy that subsequent hydrogen reduction causes the formation of two-dimensional platinum nanosheets with a thickness of 2-3nm between graphite by the interaction between platinum species and graphite layers. The structure of the platinum species of the graphite intercalated compound is expected to have a different catalytic action due to its characteristic structure, as compared with conventional supported platinum catalysts. The present work has been undertaken to examine this expectation, selective catalysis, using hydrogenation of phenylacetylene, which is industrially and scientifically interesting3).
The detailed procedures for the preparation of our Pt-GIC samples are described elsewhere1),2). In addition to Pt-GIC, two conventional supported catalysts were used for comparison, which were Pt on alumina and activated carbon (Pt/Al2O3 and Pt/C, Wako Pure Chemical Ind., Ltd.). The state of Pt dispersion was examined by hydrogen adsorption at room temperaure. Hydrogen was not adsorbed on Pt-GIC. The dispersions for Pt/Al2O3 and Pt/C were 0.2 and 0.1, respectively. Fine sphere particles with a size of 3nm and a narrow distribution were observed in the TEM images of 5wt% Pt/Al2O3 sample. Spherical platinum particles were also observed in 5wt% Pt/C sample; however, the range of particle size distribution was wide (2-100nm).
The Pt particle size distribution is very different between the two conventional catalysts.
The hydrogenation reactions were conducted in a batch reactor and the reaction products were analyzed by gas chromatograph and mass spectroscopy. The results obtained are given in Table 1 . For hydrogenation of phenylacetylene, all the catalysts gave 100% conversion, producing a major product, ethylbenzene, with a minor product, ethylcyclohexane. The rate of hydrogenation of the ethynyl group is faster than that of the aromatic ring.
The selectivity values were similar for both conventional platinum supported catalysts, having Substrate: phenylacetylene 9.0mmol, benzene 9.0mmol. Catalyst: Pt/Al2O3, Pt/C 50mg, Pt-GIC, 38mg (The same amount of platinum was used). H2: 4.0MPa. Solvent: ethanol 4cm3.
